Sulforaphane improves outcomes and slows cerebral ischemic/reperfusion injury via inhibition of NLRP3 inflammasome activation in rats.
Ischemia/reperfusion (I/R) injury has been correlated with systemic inflammatory response. In addition, NLRP3 has been suggested as a cause in many inflammatory processes. Sulforaphane (SFN) is a naturally occurring isothiocyanate found in cruciferous vegetables, such as broccoli and cabbage. While recent studies have demonstrated that Sulforaphane has protective effects against cerebral ischemia/reperfusion injury, little is known about how those protective effects work. In this study, we focus our investigation on the role and process of Sulforaphane in the inhibition of NLRP3 inflammasome activation, as well as its effect on brain ischemia/reperfusion injury. Adult male Sprague-Dawley rats were injected with Sulforaphane (5 or 10mg/kg) intraperitoneally at the beginning of reperfusion, after a 60min period of occlusion. A neurological score and infarct volume were assessed at 24h after the administration of Sulforaphane. Myeloperoxidase (MPO) activity was measured at 24h to assess neutrophil infiltration in brain tissue. ELISA, RT-PCR and Western blot analyses were used to measure any inflammatory reaction. Sulforaphane treatment significantly reduced infarct volume and improved neurological scores when compared to a vehicle-treated group. Neutrophil infiltration was significantly higher in the vehicle-treated group than in the Sulforaphane treatment group. Sulforaphane treatment inhibits NLRP3 inflammasome activation and the downregulation of cleaved caspase-1, while reducing IL-1β and IL-18 expression. The inhibition of inflammatory response with Sulforaphane treatment improves outcomes after focal cerebral ischemia. This neuroprotective effect is likely exerted by Sulforaphane inhibited NLRP3 inflammasome activation caused by the downregulation of NLRP3, the induction of cleaved caspase-1, and thus the reduction of IL-1β and IL-18.